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Claim 1 (Cancelled). 

2, (Currently Amended) A method of imaging a biological sample, comprising the steps of: 

generating an initial ultrasonic signal; 

directing the ultrasonic signal into and alon^ a propagation path in the sample, 
wherein the sample causes finite, non-linear amplitude distortion of the idtrasonic signal along 
the propagation path and thereby produces a distorted ultrasonic signal comprised of a first 
order component signal and higjier order harmonic component signals at a first and higher 
order harmonic fireqnencies respectively, and further whwein the sample also reflects the 
distorted ultrasonic signal including the first order and the higher order harmonic components 
ultrogonio ; 

receiving the hi^er order harmonic components of the\reflected distorted ultrasonic 
signal produced by the distortion of the initial ultrasonic signal along the propagation path and 
caused by said sample; 

forming an image principally fi-om one of said received^ higher order harmonic 
components of the reflected distorted ultrasonic signal; and 

displaying said formed image. 
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3. (Original) A method according to Claim 2, wherein the removing step includes the 
step of higji-pass filtering the received, reflected distorted signal to remove therefrom the first 
order component thereof. 




4. (Original) A mefliod according to Claim 2, wherein: 

the generating signal includes the steps of ge|ierating first and second ultrasonic 

signals; 

the directing step includes the steps of directing ^e first and second ultrasonic signals 
into the sample; 

the receiving step includes the step of receiving 
and distorted by said sample; 
the forming step includes the steps of 

i) subtracting the received second distorted si^al from the received first distorted 
signal to produce a resultant signal, and 

ii) fomiing the image from said resultant signal. 



my first and second signals reflected 



5. (Original) A method according to Claim 4, whdrein 
identical except that one is scaled up in magnitude by a 
other and the second signal is transmitted after the reception 



the first and second signals are 
factor X (greater than 1) relative to the 
of the distorted first signal. 
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6, (Original) A method according to Claim 5, wherein the sample (i) distorts the first 
ultrasonic sigaal to produce a first distorted signal, (ii) reflects the first distorted signal, (iii) 
distorts the second ultrasonic signal to produce a second distorted sipial, and (iv) reflects the 
second distorted signal. 

7, (Original) A method according to Claim 6, wherein the forming step includes the step of: 

scaling the smaller received distorted signal (corresponding to the unsealed 
transmitted signal) by the previously used scale factor x; 

next subtracting this scaled signal to produce aydifference signal essentially without 
fi-equcncy content in the original transmitted bandwidth; and 



foraiing the image from one of said higher order component signals of the difference 



signal. 



Claims 8-12 (Cancelled). 



13. (Previously Presented) A system fommaging a biological sample, comprising: 
means for generating an initial^ltrasonic signal; 

means for directing the initial ultrasonic signal into and along a propagation path in 
the sample, wherein the sampy causes finite, non-linear amplitude distortion of the 
fimdamental signal along the propagation path, and said distortion produces a distorted 
ultrasonic signal comprised of a first order component and higher order harmonic components 
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at a first and higher order hannonic fiequencies respectively, and whorein the sample also 
reflects the distorted ultrasonic signal including the first order and the higher order harmonic 
components thereof; 

means for receiving the hi^er order harmonic components of the reflected distorted 
ultrasonic signal produced by the distortion of the in^al ultrasonic signal along the 
propagation path and caused by said sample; 

means for forming an image principally froih one of said received higher order 
harmonic component signals of the reflected distort^ ultrasonic signal; and 

means for displaying said formed image, 

14, (Original) A system according to Claim 13, wherein the means for removing the first 
order component from the received disiorted signal includes a high-pass filter to filter the 
received, reflected distorted signal to remove therefrom the first order component thereof. 



15, (Original) A system according to Claim 13, wherein: 

the means for genera^g the ultrasonic signal includes means for generating first and 
second ultrasonic signals; 

the means for directing the ultrasonic signal into the sample includes means for 
directing the first andiecond ultrasonic signals into the sample; 

the receiving means includes means for receiving any first and second signals 



./ 



reflected and distorted by said sample; 
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the means for forming the image includes 

1) means for subtracting the received second distorted signal from the /^ceived first 
distorted signal to produce a resultant signal, and 

ii) means for forming the image from said resultant signal. 

16. (Original) A system according to Claim 15, wherein the fiist and second signals are 
identical except that one is scaled up in magnitude by a factor x /greater than 1) relative to the 
other and the second signal is transmitted after the reception at the distorted first signal, 

17. (Original) A system according to Claim 16, wherein the sample (i) distorts the first 
ultrasonic signal to produce a first distorted signal, (iQ reflects the first distorted signal, (iii) 
distorts the second ultrasonic signal to produce a s^ond distorted signal, and (iv) reflects the 
second distorted signal. 



18. (Original) A system according to Claim 16, wherein the forming means includes: 



/ 



means for scaling the smaller received distorted signal (corresponding to the unsealed 



■^r^c] 



transmitted signal) by the previously^used scale factor x; and 

next for subtracting this/ scaled signal to produce a diflference signal essentially 
without frequency content in^e original transmitted bandwidth; and 

means for formingythe image from one of said higher order component signals of the 
difference signal. 
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Claims 19-28 (Cancelled). 

29. (Prefviously Presented) A method according to Claim 2 whereii 

the higher order haimonic component signals inclu^^ ^ second order harmonic 
component and further, higher order components; and 

the forming step includes the step of fomiing the linage principally from the second 
order component of the received reflected distorted ultrasonic signal. 



30, (Previously Presented) A method according/to Claim 2, further including the step of 
maintaining the sample substantially free of any contrast agent while directing the initial 
ultrasonic signal into and along the propagati^ path in the sample. 



3 1 . (Previously Presented) A me&od according to Claim 2, wherein: 

the generating step include^the step of generating a series of ultrasonic pulse signals; 

and 

the directing step includes the step of directing the series of ultrasonic pulse signals 



into and along the propagation path in the sample. 



L 



32. (Previously Presented) A method according to Claim 2, wherein the sample linearly 
reflects the distortedyultrasonic signal produced by the distortion of the initial ultrasonic signal 
along the propagation path and caused by the sample. 
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33. (Previously Presented) A system according to Claim 13, wherein: 

the higher order harmonic components include a second order hanifonic component 
and further, higher order harmonic components; and 

the forming means includes means for forming the image pr^cipally from the second 
order harmonic component of the received reflected distorted ulte^isonic signal. 

34. (Previously Presented) A system according to Claim 13, for use with a sample that is 
substantially free of contrast agent while the initial ultn^onic signal is directed into and along 
the propagation path. 

35. (Previously Presented) A system according to Claim 13, wherein: 

the generating means includes mea^s to generate a series of ultrasonic pulse signals; 

and 

the directing means includes means to direct the series of ultrasonic pulse signals into 
and along the propagation path in the sample. 




36- (Previously Presented) ^/system according to Claim 13, wherein the sample linearly 
reflects the distorted ultrasonic signal produced by the distortion of the initial ultrasonic signal 
along the propagation path and caused by the sample. 



8 
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37- (New) A method of imaging a biological sample, comprising the steps of: 

generating a transmit ultrasonic signal, said transmit signal beingyat a fundamental 
frequency and having negligible energy in the second hannonic bandwidm of the fundamental 
frequency; 

directing the transmit ultrasonic signal into and along; a propagation path in the 
sample, wherein the sample causes finite, non-linear amplitude distortion of the transmit 
signal along the propagation path and thereby produces a distorted ultrasonic signal 
comprised of a first order component signal and higher order haimonic component signals at a 
first and higher order harmonic frequencies respectively, and ftirther wherein the sample also 
reflects the distorted ultrasonic signal including thef first order and the hi^er order harmonic 
component signals; 

receiving the higher order harmonic components of the reflected distorted ultrasonic 
signal produced by the distortion of the input ultrasonic signal along the propagation path and 
caused by said sample; 

forming an image principallW^from one of said received higher order harmomc 
component signals of the reflected distorted ultrasonic signal; and 



displaying said formed image 




38. (New) A method according to Claim 37, wherein the step of forming an image includes 
the steps of: 

digitizing the re6eived components; and 
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using a processor to process the digitized components to produce an image piincipally 



pr^v 



from one of the received harmonic components of the reflected distorted ultrasonic signal. 



39. (New) A method according to Claim 38, further comprising the step of high pass filtering 
the received harmonic components of the reflected, distorted ultrasonic signal. 



40. (New) A method according to Claim 39, ;A^here the high pass filtering step occurs before 
the digitizing step. 




41 . (New) A method according to Claim 37, wherein: 

the generating step includes^e step of using a phased array transducer-receiver unit to 
generate the transmit signal; an^ 

the directing step includes the steps of 

i) using the^ansducer-receiver unit to focus Ae transmit signal on a focal point 
in the sample, and 

ii) usingelectrical circuitry in the transducer-receiver imit to move the focal point 
around the sample. 

42. (New) A^'^met^ according to Claim 37^ wherein said received higjier order harmonic 
components include a second order harmonic component signal, and the forming step includes 



10 



H;\woii£\D3D\9872\AAfBVD\9872.suppam I .doc 



DEC-09-2003 14:28 SCULLY SCDTT ^5167424366 P. 16/22 




\ 



the step of foniiing the image principally from the received second order haraxonic component 
signal. 

43. (New) A system for imaging a biological sample, comprising: 

means for generating a transmit ultrasonic signal, said transmit signal being at a 
fundamental frequency and having negligible energy in the/second harmonic bandwidth of the 
fundamental frequency, 

means for directing the transmit signal xvXj and along a propagation path in the 
sample, wherein the sample causes finite, non-linear amplitude distortion of the transmit 
ultrasonic signal along the propagation path,^a said distortion thereby produces a distorted 
ultrasonic signal comprised of a first order component signal and higher order harmonic 
component signals at a first and higher cmer harmonic frequencies respectively, and wherein 
the sample also reflects the distorted Ultrasonic signal including the first order and the higher 

order harmonic component signals; 

/ 

means for receiving the^'higher order haimonic components of the reflected distorted 
ultrasonic signal produced by the distortion of the initial ultrasonic signal along the 
propagation path and caused by said sample; 

means for forming an image principally from one of said received higher order 
harmonic component signals; and 

means for displaying said formed image. 



/ 

/ 
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44. (New) A system according to Claim 43, wherein the foiming means includfes: 

an analog-to-digital converter for digitizing the received components; and 
a processor to process the digitized components to produce an image principally from 
one of the received harmonic components of the reflected distorted u^asonic signal. 

45. (New) A system according to Claim 44, wherein the foming means further includes a 
high pass filter for filtering the received hamionic comppnents of the reflected, distorted 
ultrasonic signal. 

46. (New) A system according to Claim 45, wherein the high pass filter filters the received 
harmonic components of the reflected, distorted yiiltrasonic signal before the analog-to-digital 
converter digitizes the received components. 

47. (New) A system according to Claim^43 wherein the generating means includes a phased 



array transducer-receiver unit to generate the transmit signal 



7 




48. (New) A system according to Claim 47, wherein: 



and 



the transducer-receivenunit focuses the transmit signal on a focal point in the sample; 



the directing means includes electrical circuitry in the transducer-receiver unit to move 



the focal point around die sample. 
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49. (New) A system according to Claim 43, wherein said received Iri^er order hamionic 
components include a second order harmonic component sigaal,yand the forming means 
includes means for fomiing the image principally from the rec^ved second order harmonic 
component signal 



1 
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